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BAND CLAMP FOR SEALING LAP JOINTS
AND METHOD THEREOF

FIELD OF THE INVENTION

This 1nvention relates to conduit connectors. More
particularly, this 1invention relates to a band clamp to join
tubular conduits 1n end-to-end relation to form a sealing
joint.

BACKGROUND OF THE INVENTION

Clamps for joining and sealing tubular conduits such as
truck exhaust pipes 1n end-to-end relation using stretchable

metal bands are known. For example, one such clamp 1is
disclosed 1n U.S. Pat. No. Re. 30,042.

Band clamps are sometimes utilized in lap joints. A lap
joint 1s formed when an end of one conduit or pipe having
a first diameter 1s placed inside the end of a second conduait
or pipe having a diameter larger than the first diameter.
Because the second conduit overlaps the first conduit, it 1s
said to form a lap joint. At the seam where the joint is
formed, there 1s a step, due to the differences in diameter of
the two conduits. Band clamps have been used to wrap
around the joint to secure it 1n place and to help effect a tight
scal between the two conduits.

Band clamps have sometimes utilized a spacer bar to help

cifect a strong lap joint. One example of this 1s shown 1n
U.S. Pat. No. 4,312,526.

SUMMARY OF THE INVENTION

The 1nvention comprises a gasket member for use in
scaling a lap joint including a step formed between over-
lapping pipes. The gasket member comprises an elongate
main, or first, portion defining at least one bolt opening
extending transversely therethrough. The main portion
defines a deformation opening for allowing the gasket
member to conform to the step of the lap joint. A pair of
flanges project outwardly along the sides of the elongate
main portion. The flanges extend longitudinally along one
end of the main portion.

When the gasket member of the present invention 1s used
in a conduit or pipe clamp, the gasket member 15 allowed to
deform or collapse 1n the region of the deformation opening
to help effect a seal. Further, when the gasket member 1is
used with a clamp arrangement over a lap joint involving,
flex hose, the flanges prevent the flex hose from pinching or
getting trapped 1n between opposing ends of the band clamp.

In one arrangement, the deformation opening comprises a
longitudinal slot extending at least about 40 percent of a
length of the main portion of the gasket member. In certain
arrangements, the longitudinal slot 1s in communication with
the bolt holes defined by the gasket member.

In other arrangements, the deformation opening com-
prises a transverse slot defined by the main portion of the
gasket member.

Preferably, the main portion of the gasket member 1s
constructed and arranged to maintain a pair of spacer bars on
a clamp assembly in parallel alignment, when the gasket
member 1s positioned between the spacer bars and the clamp
assembly 1s tightened the step of the lap joint. This allows
for a uniform force across the seal region of the band clamp.
This also provides an indicator that the clamp 1s properly
tightened.

In one arrangement, opposite side of the main portion of
the gasket are curved. Preferably, the main portion defines an
clongate Z-shape.

5

10

15

20

25

30

35

40

45

50

55

60

65

2

In other arrangements, a main portion of the gasket
member 1ncludes a pair of cantilever member projecting
outwardly from the opposite sides of the main portion of the
cgasket member.

In an other aspect, the mvention 1s directed to a clamp
arrangement for sealing a lap joint including a step formed
between overlapping conduits of dissimilar diameters. The
clamp arrangement comprises first and second reinforcing
bars, a ductile band having first and second end portions,
where the first portion 1s wrapped around the first reinforc-
ing bar and the second end portion 1s wrapped around the
second reinforcing bar, a gasket member positioned between
the first and second reinforcing bars, and a pair of bolts
extending 1n between each of the bolt receiving apertures.
The gasket member preferably defines a deformation open-
ing for allowing the gasket member to conform to the step
of the lap joint.

Preferably, the gasket member 1s constructed and
arranged to maintain the first and second reinforcing bars 1n
parallel alignment, when the clamp arrangement 1s tightened
around the step of the lap joint.

In preferred arrangements, the band includes a first region
having a first diameter, a second diameter larger than the first
diameter, and a stepped portion between the first and second
regions, when the band 1s configured 1n a circular configu-
ration.

Methods for sealing a lap joint utilizing the clamp
arrangements and gaskets are provided herein.

Various features and advantages of the arrangements and
methods summarized above are pointed out with particular-

ity 1n the description of the preferred embodiments and the
claims, as well as the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a truck exhaust assembly
depicting a band clamp sealing a lap joint, according to the
present 1vention.

FIG. 2 1s a perspective view of a first embodiment of a
band clamp, according to the present invention.

FIG. 3 1s a side elevational view of the band clamp
depicted 1n FIG. 2, according to the present mvention.

FIG. 4 1s a perspective view of a gasket member used 1n
the band clamp depicted 1n FIGS. 2 and 3, according to the
present 1nvention.

FIG. § 1s a top plan view of the gasket member depicted
in FIG. 4.

FIG. 6 1s a perspective view of a second embodiment of
a band clamp, according to the present invention.

FIG. 7 1s a front elevational view of a gasket member used
in the FIG. 6 embodiment, according to the present inven-
tion.

FIG. 8 1s a top plan view of the gasket member depicted
in FIG. 7, according to the present 1invention.

FIG. 9 1s an end elevational view of the gasket member
depicted 1n FIG. 7, according to present invention.

FIG. 10 1s a side elevational view of the band clamp of
FIG. 6, prior to being wrapped around a lap joint, according
to the present 1nvention.

FIG. 11 1s a side elevational view of a second embodiment
of a gasket member usable in the band clamp depicted in
FIG. 6, according to the present invention.

FIG. 12 1s a end elevational view of the gasket member
depicted 1n FIG. 11, according to the present 1invention.

FIG. 13 1s a side elevational view of the band clamp of
FIG. 6 with the gasket member of FIG. 11, prior to being
wrapped around a lap joint, according to the present inven-
tion.
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FIG. 14 1s a front elevational, somewhat schematic, view
of a prior art gasket member positioned over a lap joint.

FIG. 15 1s a front elevational, somewhat schematic, view
of a gasket member of the present invention depicted
positioned over a lap joint but without the remaining clamp
assembly for purposes of clarity.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT
I. Some Problems With Existing Arrangements

Certain band clamps which utilize a spacer bar between
ends of the band do not work well 1n lap joints. That 1s, the
spacer bar does not conform to the step 1n the lap joint. See,
for example, FIG. 14. In FIG. 14, a prior art spacer bar 99
1s shown over a step 100 1n a lap joint 101. The remaining
band clamp apparatus is removed 1n FIG. 14, for purposes of
clarity. As shown 1n FIG. 14, the gasket member 99 remains
straight over the step 100, and does not conform to the step
100. This lack of conformity causes leakage on the large end
of the clamp.

Another problem with existing arrangements 1s when a
band clamp 1s used on flexible hose tube. When attempting,
to seal the lap joint, the clamp action can pinch the tube
between opposite ends of the band.

Another problem with existing clamp arrangements 1n
llustrated 1n FIG. 5 of U.S. Pat. No. 3,944,265. As the bolts
arec bemg tightened in the clamp, the spacer bars tip at
significant angles, causing difficulty in clamping and possi-
bly leaks 1n the seam.

Arrangements of the invention described herein provide
for a band clamp with a deformable gasket bar that conforms
to the step of the lap joint, prevents intermediate pinching of
flex hose, and reduces the angle of the bars at assembly to
provide for easier clamp assembly and a leak-proof seam.
II. FIGS. 1-15

In reference now to FIG. 1, a truck 20 having an exhaust
system 22 1s 1llustrated. Exhaust system 22 includes a
mufitler 24 supported by a mounting bracket 26. A pair of
cuillotine or U-bolt type clamps 34, 36 secure a mulifler 24
to a bracket 26.

Mulffler 24 1s 1n air-flow communication with a conduit or
pipe 28, which 1s 1 air-flow communication with a second
conduit or tail pipe 30. A wide band clamp 32 1is illustrated
securing first pipe 28 to second pipe 30 together 1in a lap
joint.

Attention 1s now directed to FIG. 2. In FIG. 2, wide band
clamp 32 1s shown 1n perspective view. Band clamp 32
includes a ductile band 38. Band 38 generally comprises a
rectangular metal strap which 1s formable and bendable into
an arcuate or circular configuration to form a sleeve 40.
Band 38 may comprise a variety of materials. Preferably,
band 38 1s constructed from a material having ductile
properties such as stainless steel, for example, 0.018 inch
thick stainless steel.

Band 38 has a first end 42 and a second opposite end 44.
When arranged 1n a circular or sleeve-like configuration as
shown 1n FIG. 2, first and second ends 42, 44 define opposite
ends of a ring with a gap or space 46 therebetween.

Still referring to FIG. 2, 1t can be seen that band 38 does
not have a uniform, consistent diameter. Rather, band 38 has
different regions across its axial length which form different
diameters. Specifically, band 38 includes a first region 48
having a first diameter, and a second region 50 adjacent to
first region 48, having a diameter which 1s larger than the
diameter of the first region. Due to the differences in
diameter, there 15 a stepped transition portion 52 between the
first region 48 and second region 50. The multiple diameters
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across band 38 permits for a more effective and better
scaling of a lap joint. That 1s, because lap joints form a step
due to differences 1n diameter of the two conduits forming
the lap joint, the band 38 formed with the stepped portion 52
conforms to the stepped portion of the lap joint. The
differences 1n diameter between the first region 48 and
second region 350 depend upon the particular application.
Typically, the diameter of the second region, or larger
diameter, will be on the order of about 2—4 percent larger
than the diameter of the first region, or smaller region. In the
example 1llustrated in the drawings, the second region 50 has
an 1nner diameter of about 5.25 inches while the inner
diameter of the first region 1s about 5.08 1nches. That 1s, the
diameter of the second region 50 1s about 3.3 percent larger
than the diameter of the first region 48.

Still referring to FIG. 2, clamp 32 includes a first rein-
forcing bar 54 and a second reinforcing bar 56. First end 42
of band 38 1s wrapped around first reinforcing bar 54.
Second end 44 of band 38 1s wrapped around second
reinforcing bar. That 1s, the first and second ends 42, 44 are
bent to conform around each respective reinforcing bar 54,
56. Each of the reinforcing bars 54, 56 1s a rectangular
member with opposite radiused edges 58, 60. First and
second reinforcing bars 54, 56 are preferably constructed of
a strong material of sufficient strength to provide a secure
clamping assembly. For example, first and second reinforc-
ing bars 54, 56 may be constructed of steel and be dimen-
sioned to have a length of about 3.1 1nches, a width of about
1 1inch, and thickness of about 0.25 inches.

In reference now to FIG. 3, 1t can be seen that the first end
42 of band 38 and the first reinforcing bar 54 define a pair
of bolt receiving holes 62, 64. Analogously, the second end
44 of band 38 and second reinforcing bar 56 similarly define
first and second holes 66, 68. When band 38 1s formed 1n a
sleeve-like or circular configuration around a joint, holes 62
and 64 are aligned with holes 66 and 68. A pair of bolts 70,
72 are passed therethrough and through an intermediate
cgasket 74, described more fully below, and tightened 1nto a
pair of nuts 76, 78. As cach of the bolts 70, 72 are turned
within nuts 76, 78, the gap or space 46 between the first end
42 and second end 44 1s shortened. This tightens the sleeve
40 and the wide band clamp 32 around the joint. As
described more fully below, gasket 74 maintains first and
second reinforcing bars 54, 56 1n a parallel relationship to
case the assembly. Also, gasket 74 1s constructed and
arranged to conform to the step of the lap joint as the bolts
70, 72 are tightened within nuts 76, 78.

Attention 1s now directed to FIG. 4. In FIG. 4, gasket 74
1s shown 1n perspective view. Gasket 74 generally comprises
an elongate main portion, or first portion, 80 having first and
second opposite sides 81, 82 between opposite ends 83, 84.
Main portion 80 also defines a top end 85 extending longi-
tudinally between first and second ends 83, 84 and an
opposite bottom end 86. As used herein, the term “eclongate”
means that the distance between first and second ends 83, 84
1s greater than the distance between top and bottom ends 835,
86. Projecting outwardly from first side 80 and extending
longitudinally along bottom end 86 of main portion 80 1s a
first flange 88. Analogously, projecting outwardly from
second side 82 and extending longitudinally along bottom
end 86 1s a second flange 90. Main portion 80 also defines
a first circular bolt receiving hole 92 and a second oval
shaped or elongate circular shape bolt receiving hole 94.

Gasket 74 1s oriented between first and second ends 42, 44
of band 38 within the gap 46, such that first and second
flanges 88, 90 are located adjacent to and over the seam or
step of the lap joint. Flanges 88, 90 eliminate problems
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associated with pinching of flex tube between the first and
second ends 42, 44, when flex tube 1s used as one of the
conduits of the lap joint. In prior art arrangements, when flex
tube was used 1n a lap joint, it sometimes became pinched
or caught within the gap between the opposite ends of the
clamp. Due to the cantilevered, outwardly extending flanges
88, 90, tlex tubes or hoses are prevented from being caught
or trapped between the first and second reinforcing bars 54,
56.

Turning now to FIG. §, as can be seen, together the width,
1.e. transverse length, of first and second flanges 88, 90 is
several times larger than the thickness of main portion 80.
Preferably, the total distance between outer edge of flange 88
and outer edge of flange 90 1s about 3-5 times, typically
about 3.7 times the distance across the thickness of main
portion 80 (that is, the thickness across top end 85). For
example, 1n the 1llustrated embodiment, top end 85 has a
thickness of about 0.125 1nches, while the distance between

outer edge of flange 88 and outer edge of flange 90 1s about
0.46 1nches.

Turning again to FIG. 4, first and second bolt receiving
holes 92, 94 are configured to align with holes 62, 64, 66, 68,
respectively. Second bolt receiving hole 94 1s enlarged and
clongate 1n order to help provide for the length change of
cgasket 74, as the clamp 32 1s closed and straightens the
cgasket 74.

Gasket 74 1s constructed and arranged to allow the gasket
74 to conform to the step of a lap joint. That 1s, gasket 74 1s
configured to permit gasket 74 to deform 1n a manner which
allows 1ts bottom end to assume the profile of the lap joint,
particularly the step of the lap joint. This allows for a tighter,
more secure seal.

Specifically, main portion 80 of gasket 74 defines a
deformation opening 96. Due to deformation opening 96,
there 1s a deformable strip 98 of deformable gasket member.
Strip 98 1s positioned between bottom end 86 and bottom
edge of deformation opening 96. Strip 98 absorbs forces and
stresses as clamp 32 1s positioned and tightened around the
lap joint. Deformation opening 96 allows strip 98 to move
inwardly toward an upper portion of deformation opening
96. That 1s, strip 98 collapses into deformation opening 96,
to conform to the step of the lap joint.

An example of this 1s 1llustrated schematically in FIGS.
14 and 15. In FIG. 14, prior art gasket 99 1s shown over the
step 100 of lap joint 101. As can be seen, gasket 99 leaves
a space or gap between gasket 99 and lap joint 100. Gasket
99 does not conform to the step 100 of lap joint 101. As
shown 1n FIG. 15, gasket 74 deforms over step 100 in lap
joimnt 101. That 1s, strip 98 deforms or bends mwardly to
collapse or close deformation opening 96. This deforms
bottom end 86 of gasket 74 to assume the profile and
conform to step 100. This allows for a tight, effective seal of
lap joint 101.

While a variety of working embodiments are
contemplated, 1n the particular embodiment 1llustrated 1n
FIG. 4, deformation opening 96 comprises a longitudinal
slot 104. Slot 104 1s an elongate channel or groove defining
a throughhole extending between first and second sides 81,
82. Slot 104 1s located between bolt receiving apertures 92,
94 and spaced from and below bolt receiving apertures 92,
94. In alternate embodiments, slot 104 1s 1n open commu-
nication with bolt receiving holes 92, 94. In this speciiic
embodiment, slot 104 typically extends a length of about
40-65 percent, typically about 50 percent, of a length of
main portion 80 between end 83 and end 84. Slot 104
typically 1s spaced a distance of about 0.1-0.3, typically
about 0.2 i1nches above bottom end 86, and 1s positioned
adjacent to first and second flanges 88, 90.
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In accordance with the invention, the gasket 74 1s con-
structed and arranged to maintain the first and second
reinforcing bars 54, 56 in parallel alignment, when the
clamp 32 1s tightened around the step of the lap joint. As
embodied herein and 1n reference in particular to FIG. 8§,
main portion 80 of gasket 74 1s constructed to absorb the
forces and stresses 1n order to keep the first and second
reinforcing bars 54, 56 evenly spaced from one another or
parallel. This helps to provide for an easier installation and
assembly. That 1s, when tightening bolts 70, 72 within nuts
76, 78, when the first and second reinforcing bars 54, 56 are
maintained evenly spaced from one another or parallel, the
bolts 70, 72 are generally maintained straight with respect to
the nuts 76, 78. This allows for smooth, easy assembly.

As can be seen 1n FIG. 5, 1n this particular embodiment,
the gasket member 74 1s configured and arranged to be
curved. That 1s, the first side 81 along with flange 88 forms
a smooth curve. Similarly, second side 82 along with flange
90 forms a smooth curve which follows and conforms with
the curve of first side 81 and flange 88. Specifically, gasket
74, when viewed 1n top plan as 1 FIG. 5, forms an elongate
Z-shape curve 110. When positioned between first and
second reinforcing bars 54, 56 within gap 46 of clamp 32,
the elongate Z-shape curve 110 defines generally a first
cgasket region 106, a second gasket region 108, and smooth
transition portion 107 therebetween. First gasket region 106
engages lirst end 42, and 1s spaced a first distance from
seccond end 44 of band 38. Second gasket region 108
engages second end 44 and 1s spaced the same first distance
from first end 42. That 1s, gasket 74 1s symmetrical.

In reference to FIG. 3, gasket 74 1s shown positioned or
oriented between first and second ends 42, 44 1n clamp 32.
First gasket region 106 can be seen engaging first end 42
while 1t 1s spaced from second end 44. Second gasket region
108 can be seen engaging second end 44, while 1t 1s spaced
from first end 42. It should be understood that the illustration
in FIG. 3 1s prior to tightening of bolts 70, 72 within nuts 76,
78. When the bolts 70, 72 are tightened within nuts 76, 78,
cgasket 74 maintains the first and second ends 42, 44, and
therefore the first and second reinforcing bars 54, 56, 1n
parallel relation. As the bolts 70, 72 are tightened within nuts
76, 78, gasket 74 absorbs stresses and forces and deforms
from 1ts curved, Z-shape into a generally, substantially
straight shape.

Preferably, the bolts 70, 72 have a diameter 1n relation to
the diameter of holes 66, 68 1n second end 44 and hole 92
of gasket 74 1n a tight {it, or a press fit. This helps to keep
the bolts and gasket 1n place. These pieces are held together
with the band 38 due to the press fits between the bolts 70,
72 and the holes 66, 68, 92. Nuts 76, 78 are placed over the
ends of bolts 70, 72, to result 1n a one-piece assembly. The
end of the bolt threads on each of the respective bolts 70, 72
1s then deformed or bent in a manner and configuration to
prevent the nuts 76, 78 from coming off of each of their
respective bolts 70, 72, such as during shipping, etc. To use,
clamp 32 1s axially 1nserted over the tube lap joint. Nuts 76,
78 are then placed over the ends of bolts 70, 72. Nuts 76, 78
are tightened onto bolts 70, 72. As they are tightened, slot
104 deforms or collapses to assume the shape and profile of
step 100 of lap joint 101 (FIG. 15). Gasket 74 maintains the
first and second reinforcing bars 54, 56 1n an even, spaced
relationship relative to each other. Eventually, the Z-shape
110 of gasket 74 disappears as the curve straightens to take
on a generally straight or linear configuration, and the slot 94
(FIG. 4), allows the straightening to properly occur.

Attention 1s now directed to FIG. 6. In FIG. 6, a second
embodiment of a wide band clamp 1s shown generally at
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115. Wide band clamp 1185 includes a band 116 analogous to
band 38. Band 116 has first and second opposite ends 117,
118. First and second ends 117, 118 are wrapped around first
and second reinforcing bars 120, 121. First and second bolts
122, 123 pass through the first and second ends 117, 118 and
the first and second reinforcing bars 120, 121 to connect the
first end 117 to the second end 118 to form a circular clamp
or sleeve. First and second bolts 122, 123 are tightened 1n
first and second nuts 124, 125.

It should be appreciated that all of the structure described
herein thus far for the FIG. 6 embodiment of band clamp 115
1s analogous to structure described for the FIG. 2 embodi-
ment of band clamp 32.

Still 1in reference to FIG. 6, a gasket 130 1s positioned
between first and second ends 117, 118 of band 116. Gasket
130 defines a top longitudinal edge 131 and an opposite,
bottom longitudinal edge 132. That 1s, bottom edge 132 1s
disposed on the radial side of clamp 115 to be adjacent to
engage the lap joint. Also seen 1n FIG. 6 1s first and second
flanges 134, 135 1n extension from first and second sides
136, 137 of the main portion of gasket 130. First and second
flanges 134, 135 are analogous to flanges 88, 90 of the first
embodiment and provide an analogous function.

In reference now to FIG. 7, gasket 130 defines first and
second bolt recerving apertures 140, 141. First and second
bolt receiving apertures 140, 141 align with the bolt holes in
the first and second ends 117, 118 and first and second
reinforcing bars 120, 121. As can be seen 1n FIG. 7, first and
second apertures 140, 141 include rounded portions closed
by a straight portion. That 1s, first and second bolt receiving,
apertures 140, 141 have a shape of truncated ovals or
D-profiles. Still 1n reference to FIG. 7, gasket 130 includes
a deformation opening 142. Deformation opening 142 1s
analogous to the deformation opening 96 in the first embodi-
ment. Deformation opening 142 allows gasket 130 to
deform and conform to the profile of the step of the lap joint,
as seen, for example, 1n FIG. 15. In the particular embodi-
ment 1llustrated in FIG. 7, deformation opening 142 com-
prises an elongate channel, groove, or slot 144. Slot 144
extends longitudinally adjacent to first and second flanges
134, 135 and 1s positioned between first and second bolt
receiving apertures 140, 141. Elongate slot 144 1s 1n com-
munication with apertures 140, 141. That 1s, open channels
146, 148 are defined between apertures 140, 141 and slot
144. In this way, gasket 130 1s allowed to adjust for and
conform to the step of the lap joint.

In reference now to FIG. 8, clamp assembly 115 1s
constructed and arranged to maintain the first and second
reinforcing bars 120, 121 in parallel alignment when the
clamp 115 1s tightened around the step of the lap joint. In the
first embodiment, this function may be accomplished by the
overall shape of the gasket 74. That 1s, the gasket 74 can
define a curve, preferably Z-shaped curve 110, to maintain
the equal spacing between the reinforcing bars. In the second
embodiment, gasket 130 defines a pair of cantilever mem-
bers or tabs 150, 152 projecting outwardly from first side
136 and second side 137, respectively, of gasket 130. First
tab 150 extends, projects, or 1s cantilevered from first side
136. It 1s deformable and received within a tab receiving
opening 154 defined by gasket 130. Similarly, second tab
152 extends, or projects, or 1s cantilevered from second side
137 of gasket 130. Second tab 152 i1s deformable and
received within second tab receiving opening 156.

When gasket 130 1s oriented between first and second
ends 117, 118, first and second tabs 150, 152 help to
maintain an evenly spaced, parallel relationship between
first and second reinforcing bars 120, 121. That 1s, first tab
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150 touches and engages first end 117 of band 116. In this
way, first tab 150 maintains a distance between {first side 136
and first end 117, and therefore first reinforcing bar 120.
Second tab 152 engages second end 118 so that second side
137 1s spaced from second end 118 and second reinforcing,
bar 121 the same distance as the distance between first end

117 and first remnforcing bar 120.
As bolts 122, 123 are tightened within nuts 124, 125, tabs

150, 152 are pressed mnwardly into respective tab receiving
openings 154, 156. This keeps the first and second reinforc-
ing bars 120, 121 evenly spaced and allows for easier and
more convenient assembly. Further, it provides an indicator
for whether the clamp has been properly tightened around
the lap joint. In other words, when the first and second tabs
150, 152 are pushed 1nto their respective openings 154, 156,
and the reinforcing bars 120, 121 are parallel, the user will
know that clamp 115 is oriented and tightened properly over
the lap joint.

FIG. 10 1illustrates clamp 115 prior to band 116 being
configured 1nto the circular sleeve-like configuration shown
in FIG. 6. FIG. 10 also 1illustrates a convenient assembly for
clamp 115. Clamp 115 may be assembled to include bolts
122, 123 press fit into first end 117 and {first reinforcing bar
120 with gasket 130 placed thereover. To mount clamp 115
around a lap joint, this first piece 1s wrapped around the
scam, and the bolts are placed through the second end 118
and second reinforcing bar 121. At that point, the nuts 124,
125 are installed thereover. As the nuts are tightened, the
cgasket 130 slides on the press {it area A of the bolts. Slot 144
deforms and collapses mmwardly on itself to assume the
proiile of the step 1 the lap joint. Tabs 150, 152 are
compressed mmwardly toward their respective tab receiving
openings 154, 156. Tabs 150, 152, 1n this way, help maintain
the first and second reinforcing bars 120, 121 1n a parallel
orientation.

Attention 1s now directed to FIGS. 11-13. A third embodi-
ment of a wide band clamp 1s shown generally at 165. Band
clamp 1635 1s analogous 1n all respects to the first and second
embodiments, with the exception of gasket 168. Gasket 168
defines first and second flanges 171, 172, analogous to
flanges 88, 90 and 134, 135. Situated between bolt rece1ving
apertures 174, 175 1s a deformation opening 176. As with
deformation openings 96 and 142, deformation opening 176
can allow gasket 168 to adjust and to conform to the profile
and shape of the step of a lap joint. In this embodiment,
deformation opening 176 comprises a transverse channel, or
ogroove, or slot 180. Transverse slot 180 1s open to the top
end 181 of gasket 168. A deformation strip 182 1s located
between an end portion 183 of slot 180 and bottom end 184
of gasket 168. When the band clamp 1635 1s put around a lap
joint and the bolts are tightened, transverse slot 180 permits
cgasket 168 to deform by bending at region 182. This allows
cgasket 168 to conform or adjust or accommodate the step in
the lap joint.

Deformation opening 176 may generally extend a dis-
tance of at least 75%, typically 80-95%, and usually no
more than 98% of a height of the gasket 168. In this context,
“height” refers to the distance between top end 181 and
bottom end 184.

It should be appreciated that although slot 180 1s depicted
as being open to top end 181, and thus being an open ended
slot, other embodiments can include transverse slot 180
being closed at both ends, including the top end 181.

III. A Specific Preferred Embodiment

It will be understood that a wide variety of specific
conflgurations and applications are feasible, using tech-
niques described herein. In this section, particular clamp
arrangements are described.
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The clamp arrangement 32 depicted 1 FIGS. 2-5 1s
described herein with particularity. Band 38 has an inner
diameter at the first region 48 of about 5.08 inches (about
129 mm). At the second region 50, it has an inner diameter
of about 5.25 inches (about 133 mm). The width of band 38
is about 3 inches (about 76 mm). The distance between the
central axis of bolts 70 and 72, when assembled 1n clamp 32
is about 1.9 inches (about 48 mm). The width of first region
48 is about 1.5 inches (about 38 mm), and the width of
second region 50 is about 1.5 inches (about 38 mm). Each
of the remnforcing bars 154, 156 has dimensions of 0.25x1x

3.12 inches (about 6x25x79 mm). The radius of the bolt
holes 1n each of the remforcing bars 54, 56 1s about 0.22
inches (about 6 mm).

Gasket 74 has a length between ends 83, 84 of about 2.9
inches (about 74 mm). This is the length after bending into
the Z-shape. Prior to bending into the Z-shape, gasket 74 1s
about 3 inches (about 76 mm) long. The first bolt receiving
aperture 92 has a diameter of about 0.44 inches. The
clongate hole 94 has dimension of about 0.55x0.44x0.22
inches radius (about 14x11x6 mm). The distance between
end 84 and the center of hole 94 1s about 0.5 inches (about
13 mm). The distance between top edge 85 and the center of
hole 94 is about 0.35 inches (about 9 mm). The height of
gasket 74 1s about 0.92 inches (about 23 mm). The thickness
at the non-flanged region is about 0.125 inches (about 3
mm). The thickness at the flanged end is about 0.46 inches
(about 12 mm). Each of the flanges forms a curved surface
with main portion of gasket with a radius of about 0.16
inches (about 4 mm).

The above specification, examples, and data provide a
complete description of the manufacture and use of the
invention. Many embodiments of the invention can be made
without departing from the spirit and scope of the invention.

I claim:

1. A gasket member for use 1n sealing a lap joint with a
pipe band clamp, the lap joint including a step formed
between overlapping pipes, the gasket member comprising:

(a) a first portion defining at least one bolt opening
extending therethrough; the first portion having oppo-
site sides;

(1) said first portion defining a deformation opening for
allowing the gasket member to conform to the step of
the lap joint;

(i1) said first portion of the gasket member is con-
structed and arranged to maintain a pair of spacer
bars on a clamp assembly in parallel alignment,
when the gasket member 1s positioned between the
spacer bars and the clamp assembly 1s tightened
around the step of the lap jomt; and

(b) a pair of flanges projecting outwardly from said
opposite sides of the first portion; said flanges extend-
ing longitudinally along one end of the first portion.

2. A gasket member according to claim 1 wherein:

(a) said opposite sides of said first portion are curved.
3. A gasket member according to claim 1 wherein:

(a) said first portion defines an elongate Z-shape.
4. A gasket member according to claim 1 wherein:

(a) said first portion of the gasket member includes at least
a pair of cantilever members projecting outwardly from
said opposite sides of said first portion of the gasket
member.

5. A gasket member according to claim 4 wherein:

(a) said first portion defines a pair of cantilever receiving
openings constructed and arranged to receive said
cantilever members, when the cantilever members are

pressed toward the first portion of the gasket member.
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6. A gasket member according to claim 1 wherein:

(a) said deformation opening comprises a longitudinal
slot.

7. A gasket member according to claim 6 wherein:

(a) said longitudinal slot is adjacent to said flanges.
8. A gasket member according to claim 6 wherein:

(a) said first portion of the gasket member defines first and
second bolt holes; and

(b) said longitudinal slot is in communication with said
first and second bolt holes.
9. A gasket member according to claim 1 wherein:

(a) said deformation opening comprises a transverse slot
through the first portion of the gasket member; said
transverse slot being open to a top end of said gasket
member.

10. A gasket member according to claim 9 wherein:

(a) said transverse slot extends at least about 75% of a
height of said gasket member.

11. A gasket member for use 1n sealing a lap joint with a

pipe band clamp, the lap joint including a step formed

between overlapping pipes, the gasket member comprising:

(a) a first portion defining at least one bolt opening
extending therethrough; the first portion having oppo-
site sides;

(1) said first portion defining a deformation opening for
allowing the gasket member to conform to the step of
the lap joint;

(A) said deformation opening comprising a longitu-
dinal slot extending at least about 40% of a length
of said first portion of the gasket member; and

(b) a pair of flanges projecting outwardly from said
opposite sides of the first portion; said flanges extend-
ing longitudinally along one end of the first portion.

12. A gasket member according to claim 1 wherein:

(a) said longitudinal slot 1s adjacent to said flanges.
13. A gasket member according to claim 1 wherein:

(a) said first portion of the gasket member defines first and
second bolt holes; and

(b) said longitudinal slot is in communication with said
first and second bolt holes.
14. A gasket member according to claim 1 wherein:

(a) said first portion of the gasket member is constructed
and arranged to maintain a pair of spacer bars on a
clamp assembly 1n parallel alignment, when the gasket
member 15 positioned between the spacer bars and the
clamp assembly 1s tightened around the step of the lap
joint.

15. A gasket member according to claim 14 wherein:

(a) said opposite sides of said first portion are curved.

16. A gasket member according to claim 15 wherein:

(a) said first portion defines an elongate Z-shape.
17. A gasket member according to claim 14 wherein:

(a) said first portion of the gasket member includes at least
a pair of cantilever members projecting outwardly from
said opposite sides of said first portion of the gasket
member.

18. A gasket member according to claam 17 wherein:

(a) said first portion defines a pair of cantilever receiving
openings constructed and arranged to receive said
cantilever members, when the cantilever members are

pressed toward the first portion of the gasket member.
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19. A clamp arrangement for sealing a lap joint, the lap
joint including a step formed between overlapping conduits
of dissimilar diameters, the clamp arrangement comprising:

(a) first and second reinforcing bars;

(b) a ductile band having first and second end portions;
said first end portion being wrapped around said first
reinforcing bar; said second end portion being wrapped
around said second reinforcing bar;

(1) said first end portion and said first reinforcing bar
defining a pair of bolt-receiving apertures there-
through;

(i1) said second end portion and said second reinforcing
bar defining a pair of bolt-receiving apertures there-
through;

(c) a gasket member positioned between said first and
second reinforcing bars;
(1) said gasket member defining a pair of bolt-receiving
apertures therethrough;
(1) said gasket member defining a deformation opening
for allowing the gasket member to conform to the
step of the lap joint; and

(d) a pair of bolts extending through each of said bolt-
receiving apertures of said first end portion and first
reinforcing bar; said second end portion and second
reinforcing bar; and said gasket member.

20. A clamp arrangement according to claim 19 wherein:

(a) said gasket member defines a pair of flanges projecting
outwardly from opposite sides of said gasket member;
said flanges extending longitudinally along one end of
the gasket member.

21. A clamp arrangement according to claim 20 wherein:

(a) said deformation opening comprises a longitudinal slot
extending at least about 40% of a length of said gasket
member.

22. A clamp arrangement according to claim 21 wherein:

(a) said longitudinal slot is in communication with said
gasket member bolt-receiving apertures.
23. A clamp arrangement according to claim 20 wherein:

(a) said deformation opening comprises an open, trans-
verse slot 1n extension at least about 75% of a height of
said gasket member.

24. A clamp arrangement according to claim 20 wherein:

(a) said gasket member i1s constructed and arranged to
maintain said first and second reinforcing bars 1n par-
allel alignment, when the clamp arrangement 1s tight-
ened around the step of the lap joint.

25. A clamp arrangement according to claim 24 wherein:

(a) said gasket member includes deformable compression
tabs that project outwardly from opposite sides; said
compression tabs being arranged and configured to
maintain a substantially parallel relationship between
said first and second reinforcing bars as the bolts are
tightened.

26. A clamp arrangement according to claim 24 wherein:

(a) said gasket member is curved to define an elongate
Z-shape.
27. A clamp arrangement according to claim 20 wherein:
(a) said band includes a first region having a first diameter,
a second region having a second diameter larger than
said first diameter, and a stepped portion between said
first and second regions, when said band 1s configured
in a circular configuration.
28. A method for sealing a lap joint, the lap joint including
a step formed between overlapping conduits of dissimilar
diameters, the method comprising:
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(a) wrapping a band around the step of the lap joint; the
band having first and second opposite ends;

(b) positioning a gasket member between the first and
second ends of the band; the gasket member defining a

slot therethrough;

(c) bolting the first and second band ends together with the
gasket member therebetween; and

(d) deforming the slot in the gasket member to allow the
gasket member to conform to the step of the joint.

29. A method according to claim 28 further imncluding;:

(a) during said step of bolting, maintaining a pair of
spacer bars on the band 1n parallel alignment.

30. A method according to claim 29 wherein:

(a) said step of maintaining includes using deformable
compression tabs on the gasket member to maintain a
substantially parallel relationship between the pair of
spacer bars.

31. A method according to claim 28 wherein:

(a) said step of positioning a gasket member includes
positioning a gasket member including a first portion

having at least one bolt opening extending there-

through; the first portion having opposite sides; said

first portion having the slot for allowing the gasket
member to conform to the step of the lap joint.

32. A method according to claim 31 wherein:

(a) said step of positioning a gasket member includes
positioning a gasket member having a pair of flanges
projecting outwardly from the opposite sides of the first
portion; the flanges extending longitudinally along one
end of the first portion.

33. A method according to claim 31 wherein:

(a) said step of positioning a gasket member includes
positioning a gasket member, wherein the slot com-
prises a longitudinal slot extending at least about 40%
of a length of the first portion of the gasket member.

34. A method according to claim 31 wherein:

(a) said step of positioning a gasket member includes
positioning a gasket member, wherein the opposite
sides of the first portion are curved.

35. A method according to claim 31 wherein:

(a) said step of positioning a gasket member includes
positioning a gasket member, wherein the slot com-
prises a transverse slot through the first portion of the
gasket member extending at least about 75% of a height
of the gasket member.

36. A method according to claim 31 wherein:

(a) said step of positioning a gasket member includes
positioning a gasket member, wherein the first portion
of the gasket member includes at least a pair of canti-
lever members projecting outwardly from the opposite
sides of the first portion of the gasket member.

37. A gasket member for use 1n sealing a lap joint with a

pipe band clamp, the lap joint including a step formed
between overlapping pipes, the gasket member comprising:

(a) a first portion defining at least one bolt opening
extending therethrough; the first portion having oppo-
site sides;

(1) said first portion defining a deformation opening for
allowing the gasket member to conform to the step of
the lap joint;

(A) the deformation opening comprising a transverse
slot through the first portion of the gasket member;
and

(b) a pair of flanges projecting outwardly from said
opposite sides of the first portion; said flanges extend-
ing longitudinally along one end of the first portion.
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38. A gasket member according to claim 37 wherein:

(a) said transverse slot extends at least about 75% of a
height of said gasket member.

39. A gasket member according to claim 38 wherein:

(a) said first portion of the gasket member is constructed

and arranged to maintain a pair of spacer bars on a
clamp assembly 1n parallel alignment, when the gasket

14

member 1s positioned between the spacer bars and the
clamp assembly 1s tightened around the step of the lap
joint.

40. A gasket member according to claim 37 wherein:

(a) said transverse slot is open to a top end of said gasket
member.
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